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Cardiac reoperations with a patent internal thoracic artery graft
A double challenge?
LUC NOYEZ, M.D., LEON K. LACQUET, M.D.
Cardiac reoperations remain a challenge. Reoperations 
in patients w ith a patent internal thoracic artery graft 
have a double challenge; the patent internal thoracic 
artery graft and the problem  o f peroperative m y­
ocardial protection. Our experience in 25 patients is 
described and discussed.
K ky w o r d s :  Internal thoracic artery - Réoperation - Retro­
grade cardioplegia.
From the Department of Thoracic and Cardiac Surgery
University of Hospital Nijmegen, 
St. Radboud, Nijmegen, The Netherlands
T he num ber  o f  cardiac réoperations is still increas­
ing. 1_3 A special g roup  is this in w hich  the p a ­
tients have a patent internal thoracic artery (ITA) graft. 
Damage to the patent  ITA graft and  the p rob lem  o f  
pe ropera t ive  myocardial  pro tec t ion  of the ITA- 
d e p e n d e n t  m yocard ium  are sometimes reasons for 
keep ing  off the reopera t ion .
The patients reoperated for return of angina, had 
minimal angina New York Heart Association classifi­
cation III, despite medical therapy with CA+ + -entry 
blockers, nitrates, and /3-blockers. Two patients un­
derwent mitral valve replacement after previous my­
ocardial revascularization, two patients a combined 
aortic valve and coronary bypass surgery and one pa­
tient a com bined mitral valve and bypass surgery.
The angiographic indication for reoperation of the 
20 patients with isolated myocardial revascularization
In this report we describe our Initial experience is summarized in Table I. Of the four patients oper- 
with cardiac reoperation in patients with a patent ITA- ated for graft failure, two times it concerns an early
grail.
M aterials and m ethods
Between January  1989 and June  1944, 25 patients 
with  a patent ITA-graft u n d e rw e n t  a cardiac réope ra ­
tion: in 20 patients a co ronary  reoperation, in tw o  
patients a valve replacement after a previous m y ­
ocardial revascularization with use of  the ITA, and in 
th ree  patients for a com bined  procedure.
O f the patients 19 w ere  male and 6 female. T h e  
m ean  age was 58.2 ± 9 .1  years (42-76). The mean in ­
terval b e tw een  the initial and the reopera t ion  was 
55 ,(>±2? m onths .
graft failure, one ITA- and one vein graft (within the 
six months after the initial operation).
In 22 patients there was unilateral use of the ITA- 
graft, in 3 patients bo th  ITA5s were used at the initial 
operation. The place of the used ITA-graft is summa-
T a b l e  I .— A n g io g r a p h ic  in d ic a t io n  f o r  re o p e ra tio n  (20  p a  
t ien ts  w ith  iso la te d  m y o c a r d ia l  re v a sc u la r iza tio n ) .
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Indication N. cases
PA 3
GF 4
P A + G F 13
Total 20
PA; Progression o f  atherosclerosis in native coronary vessels. 
GI7: graft failure,
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T a b l e  I I .— Localisation o f  the used  IT A -gra ft a t the in itia l  
operation. ______________
Localisation Left ITA Right ITA
LAD
C x
Rc
1 7
6
1
ITA: internal thoracic artery. LAD: left anterior descending coronai y aiteiy: 
Cx: circumflex coronary artery. Rc: right coronary  artery. No diffeicnce was 
made between single and sequential grafts.
rized in Table II. At reoperation, 1.3 ±0.8 U3 new 
grafts were constructed, with 1.8 ±1.4 1-5 distal 
anastomoses. In 7 patients, the right ITA was used as 
graft; four to the anterior descending coronary artery, 
2 to the circumflex and one to the right coronary ar­
tery. In 9 patients the ITA-graft was recycled, five 
times to the anterior descending coronary artery, and 
four times to the circumflex coronary artery.4
In the patients with mitral valve pathology (insuffi­
ciency in 2, stenosis in one patient), a CarboMedics
“Hospital, 4°C) infused until a systole occurred. In 
20/25 patients cardioplegia was administered retro­
grade, in 5 antegrade. At the time of asystole, and even 
during infusion of cardioplegia the ITA-pediclc and 
the heart was further dissected. If identification of the 
ITA-pedicle was difficult, the aorta was dam ped and 
infusion of cardioplegia started already before the
pedicle was clamped.
In cases where myocardial revascularization was 
need, the distal anastomoses were done during a sin­
gle period of aortic cross-clamping, and the proximal 
anastomoses were performed using a partial occlud­
ing clamp.
Before the patient was weaned from extracorporeal 
circulation, he or she was rewarmed to a rectal t em­
perature of 35°C, and hematocrit was increased lo 
a minimum value of 0.24.
Results
In 23/25 patients the ITA-pedicle could he identi-
paravalvular leakage in one and in the other patient 
a CarboMedics aortic valve prothesis was inserted be­
cause of a aortic valve stenosis.
mitral valve prosthesis was refixated because of a fled and caused no peroperative problem. However
in one patient a hematoma, probably resulting from 
the dissection, formed near the 1JTA-LA1) anastomo­
sis, and led to the need to reconstruct this anasto­
mosis. 4 In two patients were the right ITA-pedicle 
was crossing the median line, after the sternotomy, 
the right ITA-pedicle was carefully dissected, and the 
innominate vein was divided, in order to cannulate 
the aorta.
In two patients the ITA-pedicle was damaged. In
Surgical technique
The sternum was opened with an oscillating saw, 
and the aorta and the right atrium were dissected free.
If necessary, vein material, the un used internal mam- these two* cases, the pedicle was not covered with
mary artery or gastric epiploic artery is harvested. Af- pericardium and the proximal part ( >f the pcdicle was
ter adequate heparinization, the ascending aorta was located between the lung and the thoracic well. Be
cannulated, and cannulation for venous return was cause the patients were already placed on bypass, and
effected. A left ventricular vent was inserted through cardioplegia was already infused this damage of the
the right superior pulmonary vein, in some patients ITA-pedicle did not result in major ischem'ia ol' the
an aortic root vent was used. In 18/23 patients a retro- jeopardized myocardium.
grade coronary sinus cannula was inserted and the 
correct placement was verified with the balloon- 
inflation technique, 5
The patient was cooled to a core temperature of 
30 °C, the anterior surface of the heart was dissected 
free. The used ITA-graft was carefully dissected, start­
ing close to where it enters the pericardium. When 
it was possible to clamp the ITA-graft, the patient was 
cooled further to a core temperature between 26° and
Three patients showed postoperative sings of a peri­
operative myocardial infarction, defined as new 
postoperative Q-wave or T-wave c h a n g e s  accompa­
nied by elevated cardiac enzyme levels. Only in one 
patient the infarction was located in the area of the 
conservated ITA-graft. One patient died, a 7*i years 
old man, with a severly impaired left ventricular func­
tion (ejection fraction <30%), and undergoing a com­
bined coronary and aortic valve reoperation. 11c could
28 C, the aorta clamped cardioplegia (St. Thomas not be weaned from extracorporeal circulation lie-
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cause ol a low cm cliac o u tp u t  syndrom e,  despite  use  area d e p e n d e n t  o f  the  ITA-graft. As long as the ITA- 
ol medicat ion  and intra aortic balloon pum p, T w o  graft is not c lam p ed ,  this results in a r e w a rm in g  an d
pa t ien ts  u n d e r w e n t  r e s t e r n o t o m y  for b leeding .  Foui  
pa t ien ts  n e e d e d  ven t i l a to ry  s u p p o r t  for m o r e  than  3 
davs.
*
Dis cuss io  u
o au* dial area, h o w e v e r ,  m o re  card iop leg ia  will be  
Cardiac réoperation with a patent ITA graft embrace needed ,  just unti l  the  ped ic le  is c lam ped .  An o th e r  
tw o challenges; the dissection of  the ITA-graft and  benefit  of  the  re t ro g rad e  del ivery ,  is that  the  distri­
bu t ion  of card iopleg ic  so lu t io n  is in d e p e n d e n t  o f  the
subop t im al  p r o t e c t io n  o f  the  m y o c a rd iu m .
With retrograde cardioplegia, the distribution in the 
m y o ca rd iu m  is h o m o g e n e o u s .  Even in case o f  u n ­
clamped ITA, the cardioplegic so lu t ion  reach this my-
p e r o p e r a t i v e  m yoca rd ia l  p ro te c t io n .
T he  tw o ITA-pedieles, w h o  w ere  damaged during  p o s i t i o n  0 f the heart.  This makes it possib le  to infuse 
dissection, w ere  located u n d e r  the thoracic (sternal) cardioplegia d u r in g  the  d is sec t ion  o f  the  heart .  Be­
wail. Surgical ex p e r ien ce  is o f  course important ,  sides, in ou r  e x p e r ie n c e  asystolic  hear ts  are easier to 
h o w e v e r  the p lacem ent  o f  the ITA-pedicle at the ini- *rcc out  the adhes ions .  T ha t  five o f  o u r  patients  
tial opera t ion  is essential 7. Independen t ly  of  the  received an teg rade  ca rd iop leg ia  has to do  w i th  the
limited experience w ith  retrograde cardioplegia at that 
time, m o m e n t ly  re t ro g ra d e  de l ivery  o f  card iop leg ia  
is c o m m o n  in r e o p e ra t io n  w i th  a p a te n t  ITA-graft, 
In conclusion, our, limited, exper ience  with reope r­
ations in patients  w i th  a p a te n t  ITA-graft, sh o w s  that 
a pa ten t  ITA-graft is n o t  increas ing  the risk o f  the r e ­
opera t ion ,  an d  thus  n o t  a rea so n  to keep  off the  re ­
opera t ion .  W e  r e c o m m e n d  h o w e v e r ,  p re o p e ra t iv e  
careful analysis o f  the  ITA-graft cou rse  installation o f  
card iopulm onary  bypass before  dissection o f  the  ITA- 
graft, and  use o f  re t ro g rad e  de l ivered  cardioplegia .
pleura  is o p e n e d  or  leaved  iniact  dur ing  ha rves t ing  
the  ITA, the  ped ic le  mus t  b e  cove red .  l;o r  a left ITA- 
pedicle ,  it is im p o r t a n t  that  the pedic le  is lying lateral 
f rom the’ p u lm o n a ry  ar tery  and  enters  poster iorly the  
p e r i ca rd iu m .  Kvcn for a right ITA placed re t roaor t i c  
the  e n t r a n c e  in the  p e r i c a rd iu m  is an essential  po in t  
in the  d issec t ion  o f  the used  ped ic le  at the r e o p e r a ­
tion. In cases w h e r e  the right ITA is placed anteroaor-  
tic, it is essent ial  that the* ped ic le  is co v e red  by m e d i ­
astinal t issue o r  a sy n th e t i c  pa tch ,  in o rd e r  to a v o id  
a d h e r c n e e s  b e t w e e n  the  ped ic le  and  the s t e r n u m  o r  
tho rac ic  wall.
P r c o p c n u iv e ly  the  ITA-pedicle  can he loca ted  o n  
the* ches t  X-ray (profi le  a n d  lateral), and  o n  the  c o r o ­
nary  a n g io g ra p h y  w i th  add i t iona l  images o f  the ITA- 
gral ts ,  by m e a n s  o f  the u sed  haerm»clips.
T h e  installat ion of  c a r d i o p u l m o n a r y  bypass  be fo re  
the  d is sec t ion  o f  the  ITA-pedicle  seems us r e c o m ­
m e n d e d .  Damaging the ITA-graft can happen  to eve ry ­
one ,  hut the ischemia of  the jeopardized m yocard ium  
d u e  to i n t e r ru p t io n  o f  tlie ITA-graft can be  minimal-  
ixed w h e n  ca rd iop leg ia  can be  infused immedia te ly .  
In pa t ien ts  w h e r e  the  d i s sec t ion  of  the ITA-pedicle 
is difficult ,  w c  advise  to c l a m p  the aorta  a n d  infuse 
card iop leg ia ,  b e fo re  the ITA-pedicle is d issec ted  a n d  
c l a m p e d .  This requ i res  o f  c o u r s e  m o re  card iopleg ia  
but  is mos t ly  efficient ,  o th e r w i s e  sys temic  h y p o t h e r ­
mia can  be used  6.
T h e  im por tance  o f  re t rograde  delivery o f  ca rd iop le ­
gia. i n d e p e n d e n t l y  o f  c o r o n a r y  a r te ry  or  graft  p a t h o l ­
ogy  is well  k n o w n . 5 K In pa t ien ts  wi th  a pa ten t  ITA- 
graft.  an teg rade  de l ivery  o f  cardioplegia  results in in- 
h o m o g e n e o u s  d i s t r i b u t io n  in the  m y o c a r d iu m ,  d u e  
to the  c o r o n a r y  a r te ry  p a th o lo g y ,  but  also because  
o f  the  impossibi l i ty  o f  d i s t r ibu t ion  in the m yoca rd ia l
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